Quantum confinement and electronic properties of tapered silicon nanowires.
Using ab initio calculations, structural tapering of silicon nanowires is shown to have a profound effect on their electronic properties. In particular, the electronic structure of small-diameter tapered silicon nanowires is found to have a strong axial dependence, with unoccupied eigenstates being substantially more sensitive to diameter. Moreover, the states corresponding to the highest occupied and the lowest unoccupied states are spatially separated along the wire axis by the tapering-induced charge transfer and a strong electrostatic potential gradient, due to an appreciable variation in quantum confinement strength with diameter.